Atoms and photons are well-suited candidates for quantum information processing and quantum communication. While atoms can be used for storage and manipulation, photons are ideal carriers for the transfer of quantum information. Our group pursues the goal of creating a basic node of a quantum communication network by entangling two independently trapped 87Rb atoms over a large distance . Besides its prospects in quantum communication (e.g. quantum repeater) , this would also allow a loophole-free test of Bell's inequality which can help to conclusively answer the long-standing question about the completeness of the quantum theory. The key ingredient is atom-photon entanglement which will enable us to entangle two atoms by entanglement swapping. We plan to achieve a distance of 300 m between two independent single atom traps.
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In order to generate atom-photon entanglement we excite a single optically trapped 87Rb atom to the 52P3/2, : Fig. 1 a) Generation of atom-photon entanglement in spontaneous optical decay process . b) Distribution of entanglement: the photon is sent over a 300 m long optical fiber whose birefringence is realigned every 12 minutes by sending pulses of defined polarization and measuring them in a reference polarimeter. The next step is to send the photon over a 300m long optical fiber link to a separate apparatus within the same laboratory where single photon polarization analysis is performed [1] . For a faithful distribution of the entangled state two requirements have to be fulfilled. First, the birefringence of the fiber has to be compensated in order to preserve the polarization state of the photon during the transmission. This is achieved by an automatic stabilization system which periodically measures the fiber birefringence in a reference polarimeter and compensates it with a fiber polarization controller (Fig. 1, b) ). By these means the polarization error is kept well below 1%. The second requirement is to preserve the coherence of the atomic qubit. To this end we achieve coherence times of This realization of a stable optical fiber link together with long atomic coherence times will in future allow us to connect two atomic traps in order to entangle two atoms over a large distance .
